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GENERAL NOTES

This sheet shall be used when guardrail
end treatment type I is specified

The details on this sheet are for the
assembly and the installation of the
components of guardrail end treatment

type I

3/4" x 2" post bolt slot for ——

5/8"® (button head, oval shoulder)

bolt, hex nut, cut washer and

3" x 3/4" x 3/16" plate washer

(11/16" x 1" slot in plate washer) b
|

|
r

5
|

~Continuous butt weld

/
44/ =
o
0—-6-—06--6f —

Splice plate to be fabricated
from standard W-beam section
0.138" (10Ga) nominal thickness

29/32" x 1 1/8" slotted holes
for 5/8'® splice bolts

SPLICE PLATE ASSEMBLY DETAIL

Guardrail post for type f‘ L 1/4”
of rail specified LN
3/4"% Hole or 3/4" x 2" slot in post and beam
rail for 5/8'® (button head, oval shoulder)

bolt, hex nut, cut washer and 3" x 1 3/4" x 3/16"
plate washer (11/16" x 1" slot in plate washer)

7 1/8"

€ of beam element

29/32" x 1 1/8" slotted holes for 5/8 %
splice bolts in standard rail splice,
except when single 25-0" rail element is |
used in which case a backup plate shall be used

POST NO. 2 CONNECTION DETAIL
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GENERAL NOTES

@ The top of rail height at this post shall match the height
of the adjacent guardrail.

4'-0x 1-0 x 10 ga. flat
galvanized steel plate

10 ga. Standard W-beam
terminal connector

ra

Installation of guardrail end treatment type | at the end
of a run of rub-rail type guardrail shall require the
relocation of the rub-rail as shown.

3-0

See Standard Drawing E 601-GRET-04 for Post No.2

forg " splice bolts Connection Detail.

. 1" @ holes for 6"
1" @ holes for g " 1" o steel bars If rub-rail is not spliced at post, the channel shall be cut
bolts, washers, & nuts and repositioned behind the post flange.
See Standard Drawing E 808-MKNB-03 for Object
CONCRETE ANCHOR DETAIL

Marker Type 3 Details.

@ @ & ©

See Standard Drawing E 601-GRET-04 for Splice
Plate Assembly Detail.

LAP DETAIL

% " x 2" slot in channel

%" hole in flange.

Install %" hex bolt with
hex nut and 2 cut washers.

@

Class A concrete anchor shall be
3'-0 x 3'-0 deep cylinder or 30
3-0x 30 x 3-0 cube \i“/"

Rub-rail

o
Type 3 Object o
Marker

—

RUB-RAIL RELOCATION DETAIL

Type 3 Object Marker (5

INDIANA DEPARTMENT OF TRANSPORTATION

GUARDRAIL
END TREATMENT TYPE |
o o . . SEPTEMBER 2006
: X o 77777 STANDARD DRAWING NO. E 601-GRET-05
Post No. 1 \ Post No. 2 \; : /C(
:5\ . /s/ _Richard L. VanCleave 9-0-06
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Guardrail end treatment
Type OS (B

—-.A

-

Direction of traffic

PLAN VIEW

GRADING DETAIL FOR GUARDRAIL END TREATMENT TYPE OS

NOTES:

@ The required guardrail offset shall be 0
to 2'-0" desirable as specified in
The plans. The offset used between the
the edge of required shoulder and the
face of rail shall also be used to
establish the berm width at the end
of the guardrail end treatment.

(@ This distance may vary from 0 to 2'-0"
desirable.

(® These dimensions are based on a 2'-0"
guardrail offset and must be adjusted for
other offset distances to maintain a 10:1
taper.

@ Grading profiles at Section A-A for
types OS and type | guardrail end
treatments are shown on Standard
Drawings E 601-GRET-08, and -09.

(® Limits of compacted aggregate.

® Length and width of OS Unit Test Level 3
(TL-3)
Length = 50'-0"
Width = 2'-0"

INDIANA DEPARTMENT OF TRANSPORTATION

GRADING AT GUARDRAIL
END TREATMENTS

March 2004
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Direction of traffic

re Edge of pavement

NOTES:
(@ This distance may vary from 0 to 2'-0" desirable.
@ If necessary, move existing ditch line to obtain a 4:1 slope.

@ Length and width of MS Unit Test Level 3 (TL-3) and transition rail where required:
Length = 31'-3" (MS unit) + 12' - 8" (transition rail) = 43' - 9" (typ)
Width = 2'4"

L 20:1 max.

30:1 taper slope

*{ - - E B ) ' o - -
W

Guardrail end treatment

PLAN VIEW - GRADING DETAIL FOR G.R.E.T. TYPE MS ON FLARE

Type MS @

<——  Direction of traffic 6-0"
—= B ; min
+—Edge of pavement I Edge of median shoulder
‘M
20:1 max. an Median shoulder 3
114
SgeZ . 30: 1 taper l slope ¢ K ’ha,\,.
= —— = SECTION B-B
m\u/ 8.0 min
1
Guardrail end treatment Jr l l —= B L @i INDIANA DEPARTMENT OF TRANSPORTATION
Type MS Typically meet existing ditch line & medi GRADING AT GUARDRAIL
R, o Ay TTeR BRI AR e 7 E median
END TREATMENT
MARCH 2005

Length of GRET @

PLAN VIEW
/s/ Richard L.VanCleave 3-01-05
DESIGN STANDARDS ENGINEER DATE
GRADING DETAIL FOR GUARDRAIL END TREATMENT TYPE MS PARALLEL TO SHOULDER
/s/ Richard K. Smutzer 3-01-05
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Recoverable Proposed Slopes (Options 1, 2, and 3)

|_Req'd. shoulder Varies@
width
»—Shoulder slo

Compacted

-
-~

= 4:

= .

: & _
' —_ -~
§ oY - .

—~———- OPTION1
4:1 max. slope
intercepts existing
side slope.

| _Req'd. shoulder | Varies@ |
width J ["] Compacted
+—Shoulder slo LN aggregate
o : -
- -
P -~
-~
-~
——~  OPTION2
4:1 max. slope
intercepts existing
|_Req'd. shoulder Varies@ ditch.
width
o~ Shoulder slo Compacted
aggregate _
-~
41_011 P -~
-~
-
-~

Grade to drain

OPTION 3

4:1 slope and ditch
relocated.

GRADING CROSS SECTIONS AT SECTION A-A

NOTES:

1. Grading cross section Option 1 is most desirable and shall be used on
new construction. Option 7 is least desirable. The grading cross
section to be used shall be as detailed or specified on the plans. A
more desirable option may be used in lieu of the option specified.

@ The backslope on Option 3 shall not exceed 2:1 on 3R projects.
(® Benching required for existing slopes steeper than 4:1.
ee plan views on Standard Drawing - -06.
@s lan vi Standard Drawing E 601-GRET-06
ow or deeply scarify for existing slopes 4:1 or flatter.
®P deepl ify ft isting sl 4:1 or flatts

6. Section A-A Options 1, 2, and 3 may be used with guardrail end
treatment type | or OS.

4:1 max. (New construction)
3:1 max. (Reconstruction) (@

INDIANA DEPARTMENT OF TRANSPORTATION

GRADING AT GUARDRAIL
END TREATMENT
SEPTMBER 2002
STANDARD DRAWING NO. E 601-GRET-08

/5/ Richard L.VanCleave
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Non-Recoverable Proposed Slopes (Options 4, 5, 6 and 7)

4:1 slope for 20, then
|_Req'd. shoulder |Varies@ 20'-0" | 3:1 slope and ditch

width
| Shoulder slo;l Compacted relocated.
‘,@regate I
'
H
3 "

2
T i 4:1 or flatter
Grade to drain desirable
(2:1 max.)
| _Req'd. shoulder ,Varies@ 10-0" | 3.

Compacted
aggregate
4..

width
Shoulder sl

4:1 or flatter

Grade to drain desirable relocated.
(2:1 max.)
| _Req'd. shoulder ,Varies@
| width Compacted
+— Shoulder slopl P
d aggregate !
L -rw
A OPTION 6

3:1 slope and ditch
relocated.

4:1 or flatter
desirable

_Req'd. shoulder ,Varies@ (2:1 max.)

|
- ' RW
| Sm?th J Compacted 8
ulder slo| ,4—:ggregate —— ==
|

Grade to drain —

~
~
T~

R
o/

2:1 slope and ditch
relocated.

(2:1 max.)

Grade to drain

GRADING CROSS SECTIONS AT SECTION A-A

|
.
i _~RW
o —= r OPTION 5
- ;
.
|

NOTES:

OPTION 4 @ Grading cross section Option 1 is most

desirable and shall be used on new
construction. Option 7 is least desirable.
The grading cross section to used shall be
as detailed or specified on the plans. A
more desirable option may be used in lieu
of the option specified.

. Options 4 through 7 may only be used on a

3R/4R partial reconstruction project with
right-of-way restrictions.

Benching required for existing slopes
steeper than 4:1.

. See Standard Drawing

E 601-GRET-06 for plan views.

4:1 slope for 10", then
3:1 slope and ditch

INDIANA DEPARTMENT OF TRANSPORTATION

GRADING AT GUARDRAIL
END TREATMENTS

SEPTEMBER 2002

STANDARD DRAWING NO. E 601-GRET-09
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NOTES:

1. All posts are 8 ft in length from where
the guardrail flares away from the shoulder
back to the post anchor. Posts for the post
anchor are 6 ft long.

‘ Shoulder q_‘ ‘ Shoulder

See ditch detail .\W

STANDARD DRAWING NO. E 601-GRET-10

\ GRET D
it of Type! E“:‘ag (3) Guarcrail height may be tapered
W a“d“ down in elevation to maintain 3'-9
AN v from maximum.
. ries fro .
D‘s“anoe“é:. to fit '51"6@5’3‘ (3) A4:1 or fatter siope is desirable.
oto conditions ® 02 o However, a steeper or flatter existing slope
DITCH DETAIL fleld Top 8 may be used.
WR-be am guard\'a\\
‘ C
75' m (min.) to \ % o .
A f hazard ’ ination Ay kot
rea of concern (hazard) Rubrad {ermin EJ - <
e 3 (typ)) detail | 8 = L I
%0 - — L == £ or flatter
i l 5 b 3 5 a 8|k EXI_Stmg ! 2 @ TE
\\ ‘ o drainage pipe © b
Shoulder offset J A.l B I c — D ._I
(2-0 desirable PLAN (4) variable ditch offsets may be used to
0 minimum) Standard W-beam guardrail __ Edge of shoulder fit field conditions.
See Standard Drawing E 601-GRET-11 for rub
rail anchor details and post anchor details.
Height of guardrail is parallel Guardrail height tapers @ @ See Standard Drawing E _601-WBGA-06 for steel
- to roadway grade to end anchorage post and wood block details.
Design speed ab ditch foreslope 41 @ 7. Ditch cross section profile should be same
mph \ WR-beam rubrail I as upstream ditch cross section profile
> 60 13:1 \ 7 - > B N J and have same or greater hydraulic
55 12:1 ! ! capactty.
- See Standard Drawing E 601-WBGA-08 for
50 11:1 AN detail.
45 or less 101 - - - - - - o - - > Posts shall be installed offset from the
@ required ditch cross section to maintain ditch's
. hydraulic capacity.
a:b RATIO
ELEVATION Steel post anchor (5)
341
P INDIANA DEPARTMENT OF TRANSPORTATION
3.0 desirable 1'-0 min. cover
5.0 desirable GUARDRAIL END TREATMENT
___ Shoulder 6-0 Shoulder 6.0 40 @/ TYPEII
‘ “ SEPTEMBER 2004
‘/\ aA
I
I

L i See ditch detai L
SECTION A-A SECTION B-B SECTION C-C
(WITH RUBRAIL) (WITH RUBRAIL)

Steel post anchor

SECTION D-D H

B z /s/ Richard L. VanCleave 9-01-04
H = | DESIGN STANDARDS ENGINEER DATE
5\@ LI @ s\\ /s/ Richard K.Smutzer 9-01-04
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STEEL PLATE DETAIL

STEEL PLATE AND WASHER DETAILS

Steel post—

| £

1
T
I

1" ¢ holes to be field drilled

in rail and attached to steel
plate with §" ¢ hex bolts

2" long with square washer.
: R
AT
: [SHA] =Y Hray| :
A== A
| N
| e, |
\ /‘ \
G, line of post—/
FRONT VIEW

[ ¥
W-beam rubrail

PLAN

1" @ holes to
be field drilled in
rail and through post

flange. Attach to steel

plate with §" ¢
hex bolts 2" long
with square washer.

Wood block

" SQUARE WASHER

Steel plate — %" thick
Galvanized

r~— 1" ¢ hole

Steel

3

-— }L” thick—galvanized

1" ¢ holes to
be field drilled in

rail and through postJ ;

flange. Attach to steel

plate with §" g
hex bolts 2" long
with square washer.

8"

]

1'-10

=

2\

8| 6
post —. 4,(1‘,_}_3,
\

W-b

eam

guardrail

’él | i

PLAN

— 1" ¢ holes to be field drilled
in rail and attached to steel

plate with §" # hex bolts

2" long with square washer.

¢, line of postj‘
|
|

[ 4 :
AT
Hraviray Sk
Mo IO
Al

| 4" thick
FRONT VIEW steel plate

guardrail

Drill extra %" ¢ hole
in post flange each side

W-beam

é T Bolt plate to post with
B 3 4- " # hex bolts
2" long with hex nuts
it Steel post W 6 x 9
6'-0 long
I /e -
ELEVATION

POST ANCHOR DETAILS

Steel post W 6 x 9
6'-0 long

Drill extra %" # hole
n post flange each side

d

A/

N
RubrailJQ D

" Bolt plate to post with
4- 8" ¥ hex bolts
2" long with hex nuts

4" thick — . N}

steel plate

RUBRAIL ANCHOR DETAILS

J\/ii
ELEVATION

INDIANA DEPARTMENT OF TRANSPORTATION

GUARDRAIL END TREATMENT

TPPE II-COMPONENTS
SEPTEMBER 2000
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,— Edge of travel lane
/— Edge of usable shoulder
wl N
2l o 30:1
| € —— -
s Ef 7
> B et e A takures
ma‘Y be Used) where
4'-11/4 < cover < 51
25'-0 min. or
as needed for
Direction of traffic ———= rEdge of travel lane </\ area of concern.
\
— 11'-0 usable shoulder \
N ? ? \ N
N — |
© 30:1 Q § & AN >
3| & > ® \ ¥
©l 8 - 6'-0— \ ©
5 ] \
bt N N ¥
© ()] S
Qs
) Embankment brealj ors \
Y20:1 taper §s ._ 1\—Shoulder break 5:1 taper ‘_-"’_ég \
___3,5% —_ ________________.___m__ — I_“5:1ta|per
GEF l< GRET Guardrail length of need S %
72'-0 92'-0 Total length of W-beam guardrail 5
<
PLAN )
m INDIANA DEPARTMENT OF TRANSPORTATION
1. Grading requirements shown are for 5'-6 or larger structures, GRADING REQUIREMENTS FOR
and three-sided structures on 9ro;ect constructed on new LARGE DRAINAGE STRUCTURE
alignment for design speed of 70 mph rural divided highway. SEPTEMBER 2001
2. Grading shown above is applicable for 25-0 span nested STAND/RD DRAVWING NO.E 601 GRET-12
guardrail also.
3. Grading requirements for 5'-6 or larger structures and three DESIGN STANDATDS ENGINEER  DATE
sided structures constructed on existing alignments at all design
/s/ Firooz Zangi 9040/

speeds are shown in standard Drawings E 601-GRET 06 through 09.
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